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1. Introducti.on

The program mar345 is a fully menu driven graphical user interface (GUI) for collecting and
displaying images on a mar345 imaging plate system.

The program is provided as binary executable for several computer platforms and operating
systems:

- Silicon Graphics: IRIX 5.x, 6.x
- Digital: Compaqg Tru Unix 4.x, 5.x
~ Linux: RedHat 5.x, 6.x, SUSE 6.x

1.1 Computer Requirements

- Motif 1.2.x shared libraries (except Linux).

- 8/16/24/32-bit colors X—-windows terminal with 1280x1024 pixels.
- Standard Helvetica and Symbol fonts.

- 96 MB RAM memory or more.

1.2 Environment
The program relies on definitions of the following environment variables:

- MARTABLEDIR Location of the scanner specific calibration files mar2300.XXX
and mar3450.XXX and the corresponding configuration file
config. XXX (where XXX = MAR_SCANNER_NO ).

- MAR_SCANNER_NO Three digit serial number, e.g. 049.

- MARLOGDIR Location of the log output files.

- MARHELPDIR - Location of interactive help files.

The program relies on the correct network setup, i.e. the mar345 scanner must be accessible
by ping and telnet with IP—-address 192.0.2.1.

For a description of the setup of the mar345 software suite, see the "mar345 Installation
Guide".
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2. Running mar345

2.1 Command Line

The program mar345 should be started by just typing "mar345". The program, however,
understands the following command line options:

neng@dh, (wh1 Lecyiore fgglmgd~* VYY1 [ghorf WNST] [mipgek

[-more N] [-noxf] [-port PORT] [~setd]

Thp [\i’mman{ lina nntinne_ara- \

-h Print a usage summary

~colors N Use N colors for drawing images.
Default: take N from configuration file.

—def XXXX When starting the program, go to scanmode XXXX where
XXXXis 1200, 1600, 1800, 2000, 2300, 2400, 3000 or 3450.
Default: stay in current scan mode.

-host HOST Connect to host HOST.
Default: take HOST from configuration file (usually 192.0.2.1)

~keep Spiral images will be saved on disk.
Default: do not produce spiral files, only transformed images.

-more N Log output level with N=0, 1, 2 or 3.
Use more > 0 only in case of hardware problems.
Default: N=0 (compact output)

-noxf Spiral images will not be transformed into Cartesian images.
The program then requires much less memory, but images
cannot be displayed.

Default; Do transform spiral images.

el BORT. Ceonpoyn bestHOST winverv kel pgrt Do

E

Default: take PORT from configuration file (usually 4441)

-setd The user may redefine the distance detector to crystal from
within the program.
Default: Redefinina the distgnce is disallowed.,
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2.2 Input Files

The program mar345 requires the following input files to work properly:
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The program continuously saves edited parameters into this file. It is nice to find the program
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The contents of the different types of log files are as follows:

1.) mar.log: All messages on the terminal output.
RN T L VI \ V(27 W4-V e

L Wk

problems. Therefore, USE SPY should always be set.
~ Note, that these files can become very large in size, so sufficient

. iclr enanachAuld ha svailahls in SMARLNGDIR (un in
g iih‘ —
|

o
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100 MB in total).
3.) mar.lp: Some image statistics like minimum, maximum and average

intensity. Normally, these values are not of much interest, so
USE STATS should rather be the exception.

2.4 Basic Concepts and Rules

The program has to perform different tasks:

- Allow user input (i.e. change data collection parameters, analyze images, etc.)
- Send commands to the scanner.

o - ive_information from the scanner
. .;__,,‘_‘,ER= ecgive informa om the scanne
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2.5 Starting Up

‘r‘{ﬂah\ A naw urindAAu fAar rninnina +hc? nranram ind t\jEi' "mjﬁﬂ:ﬁ" Dn gg &ﬂlﬂ Inwrggrﬂrp !E. ‘ ‘
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the background and do not use this window for other purposes. The program will send
important output to the window and you don’t want to miss it.
At start up, the program will tell you something like:

K = - e L,
Program : mar345
Version : 2.0.8 (Feb 16 2000)
Scanner no. : 049
Scanner mode: 345 mm @ 0.15 mm
Started on : Wed Feb 16 15:09:08 2000

LOG file is: /home/mar345/log/log/mar.log.58
SPY file is: /home/mar345/log/spy/mar.spy.58
STAT _file 1is; /homg/mar34s5/log/lp/mar.lp.58

It will also tell you if it is able to talk to the scanner. If environment variables are not set you
will be notified. Next, three windows will be created and automatically placed on the screen:
a startup window, the mar345 main window and an empty image display window.

If the scanner is not turned on at all, by invoking program mar345 on the command line, you
will not get any feed back. This is because the program tries to open a network connection to
the scanner and the program will sit there and wait until the scanner starts talking to it.

When the scanner is turned on, the scanner controller will start very quickly basic network
services, so a ping to the address of the scanner (usually 192.0.2.1) will work within 10
seconds after turning the scanner on. However, before starting communication with the
program mar345, the scanner must do first some initialization, i.e. drive the scanning head to
its default position (scan mode 2300) and lock the plate. Only when the plate is successfully
locked ("cling!") program mar345 can start talking to the scanner. You may, however, start

SN N _ I o] SN 1l
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inwindair ~rantrale tha mact imnnetant ceannar fiinntinne It roncicte nf diffarant aranse:

- a menu bar
- the scanner status area
- the scanner command area

3.2 Menu Bar

The menu bar features two buttons:

Windows Pops up the Windows submenu (3.2.1).
Shortcut: Alt+w.

Help Pops up the mar345—Help window.
Shortcut: F5.

3.2.1 Windows Submenu

The Windows submenu pops up if the "Windows" button
in the menu bar was pressed or if "Alt+w" was pressed
while the pointer was in the main window.

; e Semeeeeeee—————————————
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Move Distance
Move Phi
Reset Scanner

Quit

Pops up the mar345-Distance window. Shortcut: F8.
Pops up the mar345-Phi window. Shortcut: F9.

Reboots the scanner reboot. Shortcut: Ctri+r.

Quits program. Shortcut: Ctri+q.










mar345 Program Manual 14

The Change Parameters window is used to proqram data_collection parameters. The

J

Menu:
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range of parameters. The amount of data sets that are offered for programming can be
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3.6 Loading and Saving Data Collection Parameters

Crystallographers often collect data of a certain crystal type in always the same way, i.e.

7 vt narillatian ranna_ 2 aartain dictanna ot 1t ic thar ul #n al
gﬁﬁm S'LI[ Nio rﬂg?;a 1ieaf stnra 2 hmir |

set of data collection parameters to a file and retrieve the parameters when desired. To save
parameters, press the "Save" button in the mar345—Change Parameters window.
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Data collection can be started by pressing the "Go" or "Go/Erase first" button in the
ma_rjtﬁ_-.ﬁe.anl ARyt “;w%:giﬁ (’Q"Mﬂ“ﬁgwmn et

before actually starting the data collection.
In Multiple Data Sets mode, before actually sending the command to the scanner the
mar345-Run Parameters window will pop up. This window gives an overview ofthe currently

ncogranmant. date cgli=Thg ghutfars ingfha Jower nart of tha pigdqw coma with difgrant |

-

layouts:

Mode Left Center Right

Before data "Go" "Change" "Close"
collection really start reedit parameters Close window
During data "Abort NOW" "Stop AFTER IMAGE" Close
collection Aborts exposure Stops after current image Close window

To start data collection you will have to press the "Go" button in this window. During data
collection the mar345-Run Parameters window monitors the progress of the data collection.
The window can be opened by selectmg the "Progress option in the "Wmdows submenu

[E—

of oscillations is given by the multiplier in the A @ field. If the scanner is idle, this window
cannot be obtained.

Run Parameters
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3.12 Getting Help
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3.14 X-ray Setup

When producing images during data collection many parameters concerning the current
EPA#nmnﬂnnﬂu uirittan_dntn tha ardnit_imane_hasdare eathic infAarmatian onn
-

be retrieved later on. This is most relevant for parameters like the distance and the
goniometer positions. It might, however, be useful to add also some information about the
state of the X-ray source. Unfortunately, the program mar345 does not have knowledge
about the generator and collimator settings, so this information must be entered manually.

rﬁ"h’ﬂ n;?mﬂ&:} nni.Q ;[g ..,.,..an:_v.iig!f‘....i i fod g Th;n_, P‘d%w p,, nannoad 1in

i

yﬁnnt‘li]!v i{-ﬁnﬂfhn maia windmar montthar ar hv nraccina tha ER kov Al ipfarmatinn nivian ?

4
here is really not essential but it may help later on to track down problems during data
processmg
! i ‘ﬁﬂwﬂﬂmuﬂ—w—
e
; e y

for all scan modes, regardless if working at 0.15 or 0.10 mm pixelsize. This is why the center
should not be entered in absolute pixels or millimeters referring to an origin in the lower left
corner but as a deviation from the center of the image plate. These values should be given in
mm, not in pixels, and can become negative. Negative x deviation means that the center of
giffractipn ie loft Af tha ID—rantar A nanatiua v davintinn wnnld ha tindarnaath tha ID—rantar .
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Do not/Keep color scales Normally, if a new image is loaded, the program recalculates
a new color scheme. If you want all images to be displayed

Reset colors Recalculates colors and redisplays the image.
Shortcut: Ctri+t

Turn On/Off 3D-plot Toggles 3—-D representation of magnified areas of the image.
Available only at zoom factors > 4.
Shortcut: Ctri+d

Next image Load the next image, i.e. increment image number by 1.

L '2_ N P
y"g
i
i{piljnlli lm I nad tha jniic imana_i n_darramant imana niimbar hv 1

(Fhgsgqut; Ot - :

integrate Pixels in the image area are integrated and the results are
displayed in the upper right corner of the image area.
Works for zoom factors >= 1 only.
Shortcut: Ctri+i

i
b—
ul :










mar345 Program Manual 29

4.4 Work Area

4.4.1 Load Buttons

By pressing the single left or right arrow one can decrease or increase the current image
number and load the previous or next image, respectively. The double arrow will continously
increase image numbers and continuously load the next image until the stop button is
pressed.
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The functions of the mar345-Colors window widgets are:
Grey scales Selection of coloring mode. Alternatives: Blue scales, Rainbow.

Min All pixels with intensities <= Min are drawn white (black in Blue scales).
The dashed line in the histogram plot moves to the specified value.

Max All pixels with intensities >= Max are drawn black (Grey scales), white
(Blue scales) or red (Rainbow). Intensities which are above the saturation
limit (128000) are drawn in green. The dashed line in the histogram plot
moves to the specified value.

In the histogram plot, the mouse buttons have the following functions:

Left mouse button press Places the dashed red line in the histogram plot to a new
position marking the minimum. The value in the "Min" text
field is changed accordingly.

Right mouse button press Places the dashed red line in the histogram plot to a new
position marking the maximum. The value in the "Max" text
field is changed accordingly.

Cantar manica huttnn dran Channgg ralor rﬂ\'ao Teu it f!mi tn saa nthat it reallv dnes This

By changing Min or Max or setting these values with the mouse button the color distribution
for the whole image will be recalculated. This takes some CPU-time, so please don’t do
more than one change at a time.

Tﬁ
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4.8 Cross—Section Window
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The plot area of the window shows the following features:
; Yeortical avie . ""ﬁj{?ﬁh*:”-—’-ﬂ' tansitigy..,
i T

Upper horizontal axis Length of line in pixel units.

Lower horizontal axis Length of line in mm units.

u‘?&%pﬂ‘:hn hd?i“,kfi}a rﬂ’,@{w nf n_omnonciirad dictanna Thic lina ~ron ha

-, ‘
& L ————
moved using the left mouse button.

Right dashed red line Marks the begginning of a measured distance. This line can be
moved using the right mouse button.

Horizontal red lines Shows the length of the line in pixels (mm) and the distance

between the dashed vertical lines.

The pointer can be used to measure distances by setting the red dashed Imes to the deSIred

(LI RN N PO ORI I P VT P S gy ST T S

Tm Prageam fagtpree.2 neskjgdiqn nl orif TJQ:N"{\ frine Emoth h]mn. fgg ﬁf thﬂ ﬁre+ 4
| &




mar345 Program Manual 34

5. Data Collection

A 1 Strateniog

While some general rules apply how to collect data best, a sensible choice of data collection
nrmmg{;nro dranande ~rn_indbridual airctimotansrac | a Aructal Analihr haam nreanavtine  atn
e

2 - e

T —

Distance crystal-detector:

The distance crystal-detector must be chosen such that spots don’t overlap. It should be
chosen such that the highest resolution of the spots is close to the edge of the scanned area,
i.e. move the detector back as far as possible. This gives a better Intensity/c ratio!

A @ per image:
1}3; !A ) et nwwmm Alygh that enate dan't avarlan I thg harkarnund ig large comnrered
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pixelsize of 0.1mm is more efficient and yields slightly better data. On the other hand, scans
take-ahaut 10% Innaet fime_and imanes.are laraer in_gize than those taken at the same







mar345 Program Manual 37

Tabel continued from previous page.

1050 Message: "SHUTTER did not work properly. Abandoning data collection"
Reason: X-ray beam shutter damaged or dirty.

to operate?

10A0, Meesana- "YrraupadMnfmm\A/ " .
EEEEEE————)

vy

Reason: The X-ray intensity as read from the ion. chamber is
below the critical level (see configuration file:
INTENSITY MIN xxx\. The data nallection stads only




mar345 Program Manual

38

Tabel continued from previous page.

No. Description
1101 Message: "No scan modes found in nb_code ..."
1102 "Something wrong with byteorder in nb_code ..."
1105 "No suitable scanning mode found in nb_code".
Reason: File SMARTABLEDIR/mar2300.XXX and/or
SMARTABLEDIR/mar3450.XXX may be corrupted or empty.
Action: Check file sizes (73 MB and 103MB). Use command:
catmar SMARTABLEDIR/mar2300.XXX
to look at the calibration file header.
1103 Message: "Scanner serial number in nb_code differs from config"
Reason: The scanner no. in the file headers of files
$SMARTABLEDIR/mar2300.XXX and/or
$MARTABLEDIR/mar3450.XXX are not identical to
$MAR_SCANNER_NO. The calibration files may not
belong to the scanner.
Action: Call.
1110 Message: "Cannot create image file"
1111 "Cannot open image file"
1112 "Error writing image array”
1115 "Error writing image header"

B _J|W[ ‘M! Iﬁ-" orewe v m g A e 2 (fY!_Lé:—' ] A
E‘—f T
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1215/1241
1234
1238

Action:

Message:

Reason:

Action:

4
Clean up disk or check data directory permissions.

"Cannot OPEN SHUTTER at START of EXPOSURE"
"SHUTTER was already OPEN at START of EXPOSURE!"
"Cannot CLOSE SHUTTER at END of EXPOSURE!"

X-ray beam shutter damaged or dirty. Otherwise, the manual
shutter operation switch mounted on the base may have
been left in the "Open" state.

Check shutter and manual shutter switch on the base.

Open and close the shutter manually. Is it very hard

to operate?

5 : —— e
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Appendix

A. Configuration File

Each scanner has a scanner specific configuration file. This file must reside m directory
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B. Calibration Files

Each scanner comes with 2 scanner specific calibration files. These files must reside in
zﬁ-nnfi[«iMAQTAD_FDIP and.sra callad mar22NN XYY_and marR3ARBN XY X _wmhara XXX ic

—

the three digit serial number. The file contain flat field and geometrical corrections required
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